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Inttuence of Nutrient and Green Manure Applications on
Nutrient Uptake and Yield of Rice
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ABSTRACT

A pot culture experimant was conducted on four soil groups 1o study the effest of
application of nitrogen, phosphorus, molybdenum and green manure on the uptake of nitrogen
phosphorus and potassium by grain, straw and root and on the yield of rice grain and straw
and root growth, Application of nitrogen. phosphorus and grean manure increased grain
yield, Strew yield was increased by nitrogen and phosphorus fertilization and toot growth
was increased by nitrogen application alone. Nitrogen and green manure application increased
nitrogen uptake by grain; nitrogen, phosphorus, mutyhdenum and green manure application
increased phosphorus uptake and nitrogen and phosphorus application increased potassium
uptake} by grain. Siginificant correlations wars obtalned batwaeen grein, straw and rool
growth and uptake of nitrogen, phosphorus end potassium by grain, straw and root.

UINTRODUCTION

Fertiliser application plays an impor-
tant role in the uptake of nutrients and
yield of rice plant. With the introduc-
tion of many high vyielding varieties
requiring high nutrient supply, there is
an imperative need for effecting eco.
nomy “in- fertiliser application. Baba
(1954) noticed that at higher nitrogen
levels. accumulation of more soluble
and non-protein nitrogen took place
affecting production of grains. Maha-
patra and Sshu (1961) revealed that
response to application of  phosphotus
to rice was lower than for nitrogen.
Pawar er s/, (1960) observed that
application of potassium was not bene-
ficial but there was some indication that
the effect of phosphorus was enhanced

S

by the application of potassium at
higher levels. The present investigation
was laken up to study the influence of
nitrogen, phosphorus., green manure and
molybdenum applications on the uptake
of major plant nutrients and the yield of
rice grain and-straw and. development of
root in the four soil groups of Tamil
Madu.

MATERIALS AND METHODS

A pot culture experiment with 16
treatments was laid out statistically
with Co 32 rice as a test crop on four
major- soils. of Tamil Nadu vi-., one
black (B) soil and enered (R1) non-calca-
reous soil from Coimbatore, another red
(R2) celeareous soil frem Namagiripet
and one lateritic (L) soil from Nanjanad_
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Potassium was applied to all
the pots uniformly at 16.80 kg hectare
as muriate of potash. Nitrogen at 44.80
kag/hectare (N1) as ammonium sulphate.
P2 O, at 33.60 kg/hectare (P1) as super
phosphate, molybdenum at 4.94 kg/hec-
tare (Mo1) as sodium molybdate and
green manure at 5600 kg/hectare (GM1)
as sesbania were applied to the respec-
live treatments. N, P,, Mo, and GM,

given below indicate nitrogen, P: O,

molybdenum and green manure at O kg
level.

Yield of grain and straw were
recorded. Root weight was also taken.
Analysis of grain, straw and root for
total nitrogen, phosphorus and potas-
sium for each treatment under each soil
type was carried out.  Nitrogen was
estimated by micro-kjeldahl method.
Phosphorus was estimated colorimetri-
cally by Vanadomolybdate method,
Potassium was estimated in the triple
acid digest using a EEL flame photo-
meter. Analysis of vanance was
worked out for the yields of grain,
straw and root and for the uptake of

nitrpan. phosphorus and potassium by
grain and straw.

RESULTS AND DISCUSSION

The uptake figures of nitrogen,
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straw and root are given in Figure 1.
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The yields of grain, straw and root are
given in Figure 2.
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Untzke of nutrients by rice

Significant difference in the uptake
of nitrogen, phosphorus and potassium
by grain. straw and root were noticed.
In all the cases lateritic soil recorded
maximum  uptake.  Chandrasekaran
(1967) observed that the uptake of
nitrogen, phosphorus and potassium was
higher in loamy soils for both grain and
straw. Nitrogen uptake by rice grain
was influenced significantly by nitrogen
and green manure applications. Potas-
sium uptake was significantly more due
to nitrogen. phosphorus, green manure
and ‘melybdenum applications than
control, Green manure applications
enhanced phosphorus uptake by grain in
red and black soils but decreased in
lateritic soil presumably because of its
original higher content of organic
matter. Green manure application in
black soil recorded the highest values
for grain phosohorus uptake. Kanapathy
(1857) recorded in Malayan saoils that
increasing the phosphorus application
increased nitrogen uptake and increasing
the nitrogen application increased phos-
phorus uptake. This is in agreement
with the conclusion from the present
studies. However, Shimose and lkemune
1 19563; observed that phosphorus uptake
by rice was not affected by nitrogen
fertilisers. Shinde znd Datia (7564}
observed that application of nitrogen
markediy -increased phosphorus uptake.

It was observed thal mitrogen and
phosphorus  appiications, in general,
increzsed potassium uptake by grain.
The trend in uptake of nitrogen, phos-
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phorus and potassium by grains in
different soils was similar and it was in
the order of lateritic, black, red-calca-
reous and red-non calcareous. Molyb-
denum application was beneficial in
lateritic soil resu'ting in significantly
higher nitrogen uptake in straw,

Yield of rice:

In general, nitrogen, phosphorus
and green manure 2applications signifi-
cantly increased vyield of grain. Straw
yield was significantly increased by
nitrogen and phesphorus fertilization.
Significant increase in root welght was
found with the application of nitrogen
alone. Guruswamy (1963) observed
that the Increase in crop vyield by
nitrogen was more than with phosphorus.
Engelstad and ' Terman (12866) noticed
that crop response to nitiogen was
generally greater than with phosphorus
and potassium. Green manure appli-
cation increased vield in red and black
solls but decreased the yield in lateritic
soil similar 1o that of uptake of nuirients.
The trend with respect to yield of grain,
straw and rool was similar within the
soil types studied znd was of the ordet
of lateniic, black and red soils.

High cotrelstions vweie found bet-
ween grain and sfraw, grain end root
and yields {Table 1). Close correlations
were  estzblished between nitrogen.
phosphorus and potassium uptoke of
arain, straw ond root. Chandrasekaran
(1967 also obsarved similar correlations
for the yields and uptake of nitrogen,
phosphorus and potassium by rice a
various stoge.
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TABLE 1.

RESULTS OF STATISTICAL ANALYSIS FOR CORRELATION

5. No.

1. Grain N uptake
2. Grain N uptake
3. Siraw N uptake
4. Straw N upiake
6. Straw P uptake
6. Root N uptake
7. Rooi N uptake
8. Foot P uptake
8. Grain N uptake
10,  Straw N uptake
1. Grain N uplake
12. Hoot weight ‘

13. Root weight

14. "Straw vield

Relationship betwsan  Corelaion, Regtession
Grain P uptake 0.471%%% ‘r’=[§l-."ﬂ3.;il-{;}'-:.::
Grain K uptake 0.819%F Y=ﬂ13?{+56
Straw P uplake 0.798%%% v=n.naéx+;,5-.
Straw K uptake 0.637%%% Y=0.57X+328
Straw K uptake 0.G7gns% ".'-'——1{!.3.5{4;'-29"1
Root P uptake 0.84G#% Y=0.087X-0.6¢
Root K uplake D.868% % Y=ﬂ.269){'—5_-
Root- K uptake D.870%%# vza.agx—zn.ﬁs
Straw N uptake 0 granes Y=05974—9
Rool N uptake 0.B49%%% ‘|"=B.‘[2)5{-i-;;!?
Root N uptoke 0.844%0 Y=0.077X+34
Grain' Yield 0.766%%*  Y=1.37X£3.43
Straw yield 0.825%% Y=175X+10.8

Grain yiold 0.963%*= Y=0.81X...0.64

Significant at 0.1 Y level,

¥ Number of pairs {(N}=064
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